Myocardial perfusion imaging is a functional test that does not provide information about coronary artery anatomy. However, the most common indication for perfusion imaging is to detect coronary artery disease (CAD) and more specifically identify significant stenosis in the large epicardial arteries. Therefore, when reporting the perfusion imaging, the results are commonly assigned to vascular territories supplied by the main coronary arteries.
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This assignment is mostly based on standard myocardial segments that are assigned to three myocardial regions typically supplied by the left anterior descending coronary artery (LAD), left circumflex coronary artery (LCX), or right coronary artery (RCA). 1 While doing this, it is well known that this assignment is subject to errors since individual coronary anatomy varies a lot.
The most well-known variability is the dominance of either right or left coronary tree. This leads to individual variability in blood supply to lateral and inferior left ventricle walls. Less commonly acknowledged variability deals with the anterolateral wall (LAD vs. LCX) and septum (LAD vs. RCA).
The study by Thomassen et al. 2 investigated whether the assignment of perfusion findings with the coronary anatomy using the standard segmental model rather than true individual anatomy will have impact on the accuracy of the imaging test. The authors analysed PET perfusion images of 44 patients with suspected CAD using both standard segment assignment and individual assignment. The individual assignment was based on the coronary computed tomography (CT) angiography and hybrid images. The reference standard for significant obstructive CAD was invasive quantitative coronary angiography.
They found that individual definition of vascular territory deviated from that of standard model in 23 of 44 (52%) patients. However, only 39 out of 748 (5%) myocardial segments were reassigned to other vascular territory than in the standard model. Most of the reassigned segments were transferred from the LCX to the LAD territory. Only in one patient the myocardial blood flow in an individualized coronary territory deviated enough to change the test from a false positive to a true negative in this particular vessel territory.
Naturally the reassignment does not have any impact on whether the test is interpreted as abnormal or normal at patient level, but may have impact on which of the main coronary arteries are affected by a haemodynamically significant stenosis. The authors conclude that although roughly half of patients have regional reclassification of segments, this hardly affects the overall diagnostic accuracy.
Interestingly, reclassification occurred most commonly in lateral wall segments potentially supplied by either the LAD or the LCX. Less commonly, the apical and septal segments were realigned when individual coronary anatomy became available. The authors report also having hard time to convincingly reassign septal segments between LAD and RCA, since the small intramural arteries are challenging to follow. However, the realignment occurred between RCA and LCX in none of the patients.
The most commonly recognized variability of coronary anatomy is left or right dominance of the coronary tree. In the right dominance, which is the most common anatomy, the inferior septum and inferior wall are supplied by the RCA and its branches. In the left dominance, the LCX is supplying perfusion towards these regions. It is not uncommon that with left dominance the RCA does not supply the left ventricle at all, but only the right ventricle. The incidence of right coronary artery dominance has been reported to be 82 -86%, the left dominance 9 -12%, and co-dominance 5 -6% in previous reports. 3, 4 None of the patients in the study of Thomassen et al. had a posterior descending artery supplying the inferior wall originating from the LCX. This is likely due to small patient population and explains why the results are somewhat different than the results of previous reports 5 in which image fusion provided more benefits than obtained in the current study. What is the clinical message of the study? The simplest answer is to not recommend assigning perfusion findings into specific coronary arteries at all if individual coronary anatomy is not known. When reporting only the location and severity of perfusion findings, no mistakes can be done. However, if the assignment is reported, it must be done cautiously. This study demonstrates that, in addition to well-known errors in assignment of inferior wall, there may also be challenges in assigning anterolateral wall and septum.
Whatever is the assignment to coronary anatomy, the segmental division has its inherent limitations. Perfusion defects very seldom follow the predefined segmentation and mechanical reporting of mean perfusion values within the whole predefined vascular
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territory may lead to mistakes. The cut-off values for normal and abnormal perfusion are based on the flow within a specific defect area, 6 not the mean values of larger territories, which may consist of several segments. These may include not only ischaemic segments but also areas receiving perfusion from neighbouring vessels resulting in higher measured perfusion score or absolute flow value if the neighbouring vessel is not stenosed. The use of hybrid imaging can mostly solve these challenges, since individual coronary anatomy is known. This will help especially in patients with multi-vessel disease, balanced three-vessel disease and microvascular disease. 7 Currently it is easy to correlate regional perfusion with the supplying vessels by creating hybrid images in which the flow information is presented in a continuous, pixel-by-pixel mode together with CT angiogram. From these images, it is easy to accurately assess the actual relationship of vessels and the myocardial perfusion. It is to be noted, however, that image fusion is not required in most of the patients. Image fusion has no impact on the diagnostic accuracy at the patient level. When perfusion is normal, image fusion is useless. It also has little clinical value when perfusion defect is simple and located in a typical region. In these situations, side-by-side analysis is usually sufficient.
Image fusion may have impact when imaging is aiming to guide the therapy. In patients with multi-vessel disease, fused images allow an accurate location of haemodynamically significant abnormalities in coronary arteries. Even performing image fusion of separately acquired scans is likely accurate enough since even 1-2 cm image misalignment does not likely cause any major mistakes in the assignment of coronary anatomy with perfusion defects.
